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Pediatric atopy is increasing in prevalence and creates a signiﬁcant ﬁnancial and quality of life burden for children and families
(e.g., frequent clinic visits, academic, and social challenges). Thus, it is important to understand modiﬁable risk factors related to
disease onset or exacerbation in young children. The existing research base suggests that while a genetic link has been identiﬁed,
speciﬁc family psychological factors (e.g., parent stress) also appear to play a signiﬁcant role in the development of pediatric atopy.
The function of psychological stress in the clinical expression and exacerbation of allergic diseases in young children is hypo-
thesized to be due to neuroendocrine and immunologic systems. Speciﬁcally, stress-related activation of the sympathetic and
adrenomedullary (SAM) system as well as the hypothalamic-pituitary-adrenocortical (HPA) axis from both the intrauterine
environment and early childhood experiences may increase risk of childhood atopy above and beyond genetic risk. Consequently,
preventionandinterventionstrategiesaimed atreducingchildren’s earlyexposuretostressandpsychological diﬃcultiesinparents
may prove beneﬁcial in preventing or reducing the likelihood that their children will develop atopy.
1.Introduction
Pediatric atopy is increasingly prevalent and represents a
signiﬁcant ﬁnancial and quality of life burden for children
and families [1]. In addition to signiﬁcant morbidity, eﬀects
of disease and its treatment, such as fatigue and discomfort
as well as frequent clinic visits, may result in academic
and social challenges for youth with atopy. Thus, it is
extremely important to try to understand modiﬁable risk
factors related to disease onset or exacerbation in young
children. While a genetic link has been identiﬁed, the
contributing role of family psychological factors, particularly
parent stress, is beginning to be explored in the litera-
ture. This relationship is predominantly correlational in
nature, and the mechanisms involved are largely unknown
but have been hypothesized. The role of parent stress
in relation to pediatric allergic sensitization or develop-
ment of allergic disease in early childhood and a hypoth-
esized underlying psychoneuroimmunological theory are
discussed.
2. Parent-Report of Family Stress
inEarlyChildhood
Early psychosocial factors can play a role in disease develop-
ment later in childhood. In a cohort of youth, family stress
early in life (ages 9–24 months) was associated with asthma
status at 4 years of age [2]. However, parent stress was highly
correlatedwithasthmasymptomseverity.Indeed,whenboth
variables were considered, severity of asthma symptoms was
abetterpredictorofasthmastatusthanparentstress.Ofnote,
at baseline participants in this study were already evidencing
activewheezing,makingitunclearwhetherparentstresspre-
ceded or resulted from asthma symptomatology.
Most research has focused on mothers to the exclusion of
paternal factors. As an exception to this methodological ap-
proach,bothmothersandfathersinacohortofPuertoRican
twinswereinterviewedabouttheirpsychologicalfunctioning
during year one of their children’s lives using the Mood and
Feelings Questionnaire and the World Health Organization
Composite International Diagnostic Interview, Version 3.0 [3].2 Journal of Allergy
Both maternal and paternal psychological symptoms were
associated with negative health outcomes in early childhood.
Speciﬁcally, paternal symptoms of PTSD, depression, and
antisocial behavior were associated with recent asthma sym-
ptoms in youth at age one, including daytime and nighttime
symptoms, and use of albuterol. For each additional parent
endorsing depressive symptoms, there was a one-and-a-half
time’s increase in odds of a child having recent asthma sym-
ptoms. Of note, respiratory symptoms were elicited from
parent self-report rather than conﬁrmed diagnoses, and this
study did not diﬀerentiate between symptoms that may have
been present due to other reasons (e.g., respiratory tract in-
fections). Additionally, the use of twins may limit the gen-
eralizability of the sample. Again, since parents were inter-
viewed retrospectively, it is unable to be determined whether
parental psychological symptoms led to asthma symptoms,
or if the presence of these symptoms increased parent stress.
3. Maternal Report of PrenatalStress
Examining parental stress during pregnancy and its relation
to atopy development in early childhood can eliminate some
of the confounding factors present when examining stress
postnatally. The extant literature provides evidence that
maternal stress during pregnancy can impact fetal develop-
ment, with a variety of maladaptive responses including pre-
term birth, low birthweight, and increased susceptibility to
chronic illness [4]. Utilizing a birth-cohort design, a large
sample of infant-mother pairs recruited from hospitals in
Taiwan was followed at 3rd trimester gestation as well as at 6
and 24 months of age [5]. Based on maternal self-report on
the modiﬁed Chinese version of the Short Form 36 Health
Survey, authors found that greater emotional stress endorsed
during pregnancy, including symptoms of depression and
anxiety, was associated with atopic dermatitis (AD) in early
childhood [5]. A limiting factor of this study is use of paren-
tal report of atopic symptoms and purported physician diag-
noses, which may have resulted in some youth’s AD status
being incorrectly classiﬁed.
4. CaregiverStress Measuredin Biomarkers
Eliminating a reliance on parental-report of youth atopic
symptoms, Wright and colleagues [6] measured physiolog-
ical markers of immune response in relation to caregiver
stress. Their sample included 500 youth with a family history
ofasthmaor allergywhowerefollowed frombirth.Caregiver
stresswasassessedbimonthlyfortheﬁrsttwoyearsoflifeand
then yearly using the P e r c e i v e dS t r e s sS c a l e(PSS); biomarkers
of atopy were obtained from blood samples two years later.
Higher levels of caregiver stress in early childhood were asso-
ciated with a corresponding change in atopic-speciﬁc bio-
markers, including IgE and cytokine production at age 2-3
years.
5.ProposedPsychoneuroimmunological
Theory ConnectingFamilyStress and
Development of PediatricAtopy
Taken together, the literature seems to support the notion
that caregiver stress and parental psychological symptoms
duringpregnancyandearlychildhoodareassociatedwithin-
creased risk of atopy. The role of psychological stress on cli-
nical expression and exacerbation of allergic diseases in
young children is hypothesized to be due to neuroendocrine
andimmunologicsystems.Activationofthesympatheticand
adrenomedullary (SAM) system as well as the hypothalamic-
pituitary-adrenocortical (HPA) axis is documented to be
associated with psychological stressors [7].
6. HPA AxisDysregulation
The HPA axis is inﬂuential in regulating homeostasis. These
systems may dysregulate in the presence of stressors, and this
disturbance in homeostasis and resultant alterations in cor-
tisol levels have been linked to development of disease pro-
cesses. Eﬀects may be both short- and long-term: the HPA
axis is susceptible to early programming, thus prenatal stress
may cause physiological dysregulation resulting in develop-
ment of atopic symptoms, and these youth may be more sen-
sitive to parental stress throughout childhood [8].
Youthcortisollevelsalsohavebeenshowntobeinﬂuenc-
ed by family stress. Salivary cortisol levels were measured in
newborns with and without a genetic predisposition for
atopy (e.g., one or more parents with a history of atopy)
before and after a heel prick stress procedure [9]. Newborns
with a parental history of atopy and elevated IgE (immuno-
globulin-E) levels (a biomarker found to be related to atopy)
demonstratedahypercortisolresponsefollowingthestressor.
In contrast, other studies show a decreased cortisol response
to stress with school-age youth [10] and adolescents [11]
with atopic disorders. Thus, it may be that a genetic risk for
atopy (e.g., parental history of atopy), combined with a ten-
dencyforHPAdysregulation,mayincreaseriskofdeveloping
atopy later in life.
6.1. Epigenetic Inﬂuences. Indeed, there has been a line of
animal and human research associating the development of
atopy with epigenetic changes (i.e., permanent changes in
genefunctioncausedbyenvironmentalinﬂuences).Somere-
searchﬁndingssupportthenotionthattheinﬂuenceofpren-
atal and early life experience of psychosocial and physical
stress is related to the development of atopic diseases in chil-
dren [12]. Speciﬁcally, there has been growing evidence to
support the theory that transitory family stress (e.g., mater-
nal depression, paternal psychological dysfunction) can have
permanent eﬀects on gene regulation and expression in
children via epigenetic mechanisms [12, 13]. For example,
histone modiﬁcations have been linked to bronchial hyper-
responsiveness and corticosteroid resistance in asthma [12].
Thus, it has been argued that the HPA axis is changed
epigenetically by stress [14]. Taken together, it could be
expected that these gene-environment changes in the HPAJournal of Allergy 3
axis and its function could potentially aﬀect the course of
atopy as allergic rhinitis, asthma, and atopic dermatitis are
all cortisol-responsive diseases.
7. Directionsfor Future Research
A link between family stress and mood and expression of
atopic disease in youth is emerging in the literature, with the
mechanism for this eﬀect thought to be related to dysregula-
tion of the HPA axis. Stress-related changes in SAM and HPA
activity from both the intrauterine environment and early
childhood may increase risk of childhood atopy above and
beyond genetic risk. Given the negative ﬁnancial and quality
of life costs of childhood atopy, there is a vital need for ongo-
ing research to better understand these modiﬁable risk fac-
tors.
To advance our understanding of the relation between
psychosocial risk factors and the development of atopy in
youth, it will be important for future research to improve
upon the methodology of published studies. In particular, it
will be essential for forthcoming research to utilize longitu-
dinal designs, ideally beginning to gather psychosocial data
withbothparentsearlyinpregnancyandfollowingthemand
their children as the children age through preschool and into
school. Atopic diagnoses should be conﬁrmed by physicians
or medical chart reviews, rather than obtained through par-
ent report. Moreover, reliable and well-validated measures of
psychological functioning should be used when measuring
psychosocial risk factors. Finally, these studies need to be
conducted in the United States, rather than speciﬁc to parti-
cular foreign countries, and should strive to include a sample
that is broad in ethnic and racial characteristics. By doing so,
the generalization of ﬁndings will be enhanced.
8.ClinicalApplicability
Despite the need for increased research eﬀorts, future re-
search will need to investigate the impact of prevention and
intervention strategies, as well as the potential beneﬁts of
psychopharmacological therapy. Some clinical implications
canbederivedfromcurrentﬁndings.Speciﬁcally,thepresent
literaturesuggeststhatpreventionandinterventionstrategies
aimed at reducing children’s early exposure to stress and psy-
chological diﬃculties in parents may prove beneﬁcial in pre-
venting or reducing the likelihood that their children will
developatopy.Thesestrategiesshouldbefocusedonparental
stress management and mood symptom reduction via em-
pirically validated approaches, such as cognitive behavioral
therapy. At the very least, however, this paper suggests that
pregnant women and new parents who report stress or psy-
chological dysfunction likely would beneﬁt from a referral
for psychological services, and perhaps their young children
will beneﬁt as well. Thus, obstetricians and pediatricians
should be aware of these potential clinical implications for
the care of their patients.
References
[ 1 ]C .C .J o h n s o n ,D .R .O w n b y ,E .M .Z o r a t t i ,S .H .A l f o r d ,L .K .
Williams, and C. L. M. Joseph, “Environmental epidemiology
of pediatric asthma and allergy,” Epidemiologic Reviews, vol.
24, no. 2, pp. 154–175, 2002.
[2] M. D. Klinnert, A. S. Kaugars, M. Strand, and L. Silveira,
“Family psychological factors in relation to children’s asthma
status and behavioral adjustment at age 4,” Family Process, vol.
47, no. 1, pp. 41–61, 2008.
[3] N. E. Lange, S. Bunyavanich, J. L. Silberg, G. Canino, B. A.
Rosner, and J. C. Celed´ on, “Parental psychosocial stress and
asthma morbidity in Puerto Rican twins,” Journal of Allergy
and Clinical Immunology, vol. 127, no. 3, pp. 734–740, 2011.
[4] L. C. Von Hertzen, “Maternal stress and T-cell diﬀerentiation
of the developing immune system: possible implications for
the development of asthma and atopy,” Journal of Allergy and
Clinical Immunology, vol. 109, no. 6, pp. 923–928, 2002.
[5] H.-J. Wen, Y.-J. Wang, Y.-C. Lin et al., “Prediction of atopic
dermatitis in 2-yr-old children by cord blood IgE, genetic
polymorphisms in cytokine genes, and maternal mentality
during pregnancy,” Pediatric Allergy and Immunology, vol. 22,
no. 7, pp. 695–703, 2011.
[6] R. Wright, P. Finn, J. P. Contreras et al., “Chronic caregiver
stress and IgE expression, allergen-induced proliferation, and
cytokine proﬁles in a birth cohort predisposed to atopy,” Jour-
nal of Allergy and Clinical Immunology, vol. 113, no. 6, pp.
1051–1057, 2004.
[7] R. J. Wright, “Prenatal maternal stress and early caregiving ex-
periences: implications for childhood asthma risk,” Paediatric
and Perinatal Epidemiology, vol. 21, no. 3, pp. 8–14, 2007.
[8] R. J. Wright and M. B. Enlow, “Maternal stress and perinatal
programmingintheexpressionofatopy,”ExpertReviewofCli-
nical Immunology, vol. 4, no. 5, pp. 535–538, 2008.
[9] A. Buske-Kirschbaum, S. Fischbach, W. Rauh, J. Hanker, and
D. Hellhammer, “Increased responsiveness of the hypothala-
mus-pituitary-adrenal (HPA) axis to stress in newborns with
atopic disposition,” Psychoneuroendocrinology, vol. 29, no. 6,
pp. 705–711, 2004.
[ 1 0 ]A .B u s k e - K i r s c h b a u m ,K .v o nA u e r ,S .K r i e g e r ,S .W e i s ,W .
Rauh, and D. Hellhammer, “Blunted cortisol responses to psy-
chosocial stress in asthmatic children: a general feature of ato-
pic disease?” Psychosomatic Medicine, vol. 65, no. 5, pp. 806–
810, 2003.
[11] M. Z. Wamboldt, M. Laudenslager, F. S. Wamboldt, K. Kelsay,
and J. Hewitt, “Adolescents with atopic disorders have an
attenuated cortisol response to laboratory stress,” Journal of
Allergy and Clinical Immunology, vol. 111, no. 3, pp. 509–514,
2003.
[12] M. L. North and A. K. Ellis, “The role of epigenetics in the
developmental origins of allergic disease,” Annals of Allergy,
Asthma and Immunology, vol. 106, no. 5, pp. 355–361, 2011.
[13] T. F. Oberlander, J. Weinberg, M. Papsdorf, R. Grunau, S.
Misri, and A. M. Devlin, “Prenatal exposure to maternal de-
pression, neonatal methylation of human glucocorticoid rece-
ptorgene(NR3C1)andinfantcortisolstressresponses,”Epige-
netics, vol. 3, no. 2, pp. 97–106, 2008.
[14] M.P.OgrenandP.J.Lombroso,“Epigenetics:behavioralinﬂu-
ences on gene function, part II: molecular mechanisms,” Jour-
nal of the American Academy of Child and Adolescent Psychia-
try, vol. 47, no. 4, pp. 374–378, 2008.